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1 
This invention relates fo an apparatus which 
is automatically operable from rime to time fo 
clean the flues or gas passages of a heating 
paratus, such as a steam or hot water boiler or 
a warm air furnace. 
The invention has for an object the provision 
of a spray nozzle, which is adapted for connec- 
tion fo a supply of water under suitable pres- 
sure and which is located and adapted fo emit a 
spray of water into one of the gas passages of 
the heating apparatus for a-predetermined rime 
interval, while the temperature of the heatin2 
apparatus is high enough to convert the water 
..spray into steam, which serres fo remove soot 
from the walis of the gas passages. 
The invention has for another object the pro- 
vision of a thermostat, resPonsive fo the temper- 
ature at some location in the gas passages of the 
heating apparatus, for determining when such 
passages are hot enough to receive and vaporize 
the water spray. 
The invention has for another object the pro- 
vision of a rime delay means for determining 
when the gas passages of the heating apparatus 
are hot enough fo receive and vaporize the water 
spray by postponing the start of the water spray 
for such a rime after the start of the burner, 
used to tire such apparatus, as wi]l suIice for 
the humer fo raise the temperature in the gas 
passages of the heating apparatus fo the desired 
value. 
Other objects of the invention relate to means 
for controlling the frequency of operation of the 
spray with respect to the cycles of operation of 
the humer, whereby the water spray may oper- 
are a number of rimes during each such cycle, 
only once during each cycle, only once in a pre- 
determined hum:ber of cycles, or only when there 
is a sufficient accumulation of soot in the heat- 
in. apparatus fo require cleaning. 
The invention may be carried out in various 
ways and several illustrative ex-amples are shown 
in the accompanying drawings, in which: 
Fig. 1 is a sectional elevational view of a heat- 
ing apparatus embodying the invention; 
Fig. 2 is a sectional view of the water control 
valve; 
Fig. 3 is a view showing the construction of 
the selector switch; 
Fig. 4 is a fragmentary plan view thereof; 
Fig. 5 is a diagrammatical view of a control sys- 
rem therefor activated by a humer thermostat; 
Fig. 6 is a diagrammatical view of a second 
form of control system activated by an automatic 
burner used fo tire the heating apparatus; 
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2 
Fig. 7 is a fragmentary sectiona elevational 
view showing the mounting of the spray nozzle 
on the burner used fo tire the heating apparatus; 
and 
5 Figs. 8 and 9 are diagrammatical views of con- 
trol systems for the water spray apparatus, il- 
lustrating other forms of timing means. 
Referring to these drawings; there is shown in 
Fig. I a steam bofler having a steel shell ! with 
I0 in the lower portion of which is located a com- 
bustion chamber 2. The latter has a bottom 
wall 3, side walls , and back wall 5---such walls 
being of steel and surrounded by water legs 6- 
and a front wa]l 7, consisting of a refractory 
15 block having a central opening 8 to receive the 
air tube of an automatic off humer. The crown 
sheet I{} of combustion cham,ber 2 slopes in an 
upwardly and forwardly direction from the back 
wall 5. Within chamber 2 is an inner combus- 
20 tion chamber Il formed by side, back and .bot- 
tom walls 12 of stainless-steel and the aforesaid 
refractory wall 7. The inner combustion cham- 
ber I I is open at its upper end. Above the com- 
bustion chambers .2 and I I is a heat exchanger, 
25 comprising front and rear headers 3 and 
respectively, interconnected by a plurality of 
laterally-spaced and horizontally-extending fiues 
15, between which are vertical water passages. 
The lower part of front header 13 connects with 
30 the combustion chamber 2 just forwardly of the 
front edge of the crown sheet 19. The rear 
header 14 is connected by a thimble I fo the 
stack 17. The steam ourlet of the boiler is shown 
at 18 and the return pipe at ! 9. 
35 The boiler, thus tbriefiy described, will serve 
as an illustrative example of one form of heat- 
ing apparatus with which the invention may be 
used. Obvious!y, the invention may equally well 
be used with warm air furnaces or hot water 
40 boilers and is generally independent of the par- 
ticular form and construction of the heating 
paratus. 
This invention provides a spray nozzle 29, 
mounted on the inner end of a supply conduit 
45 21, the outer end of which is adapted for con- 
nection fo a suitable source of water under pres- 
sure, which may be the city water mains, if the 
pressure is adequate, or, if not, to a suitable 
pumping means (hOt shown). Inter, posed in 
50 conduit 21 is a suitable control valve 22 for start- 
ing and stopping the flow of water to the nozzle. 
The nozzle may be of any suitable type. As an 
example of one suitable type, the nozzle may be 
of the well known pressure-atomizing type, such 
55 as is used in oil burners for atmizing off. This 



2601041 

3 
particular nozzle is arranged, for example, to 
deliver a spray, when supplied with water ai a 
pressure of around I00 pounds per square inch. 
The capacity oÏ the nozzle may be varied as de- 
sired. A nozzle, having a capacity of i0 gal- 5 
lons peï hour, When operated ai the above- 
named pressure, is now thought suitable. The 
nozzle is located in any suitable way fo direct its 
spray into any desired part oÏ the heating 
paratus where soot may accumuiate. As shown I0 
in Fig. i, the nozzle may be located fo deliver its 
spray directly into the flues |5. As shown in 
Fig. 7, the nozzle may ,be mounted in the air 
tube of an off burner so that the spray may also 
be delivered int the combustion chamber. There 15 
may be more than one nozzle, such as 2, iÏ de- 
sired. As used herein, the terre "gas passages" 
is meant fo include any chamber, compartment 
or flue, through which the gases from combus- 
tion pass and on which sot may ,be deposited 20 
as a resuit of combustion. The nozzle 2{} deliv- 
ers a spray of water into the gas passages of the 
heating apparatus while the latter is hot enough 
to vaporize the water and conver if into steam. 
The latter, as is well known, is an excellent 25 
means for removing soot from those interior 
walls of the heating apparatus which are ex-- 
posed to the products oÏ combustion. 
The valve 22 may be electromagnetically con- 
trolled. A solenoid valve oï any standard type 30 
available in the market, may be used. One such 
valve is shown in conventional folîn in Fig. 2. 
This valve includes a rhin cylinder 23 of non- 
magnetic material, surrounded by a solenoid 2, 
enclosed in a casing 25. The cylinder 23 is 35 
closed at ifs upper end by casing 25, which also 
closes its lower end except for an ourlet to the 
conduit 2|. The conduit has an inlet to 
cylinder 23 located above the ourlet. Within 
cylinder 23 is a valve 26 of magnetic materia], 40 
pressed downwardly by a spring 2 against the 
base of cylinder 23 to close the ourlet to the 
conduit 2| and nozzle 20. When solenoid 2 
is energized, the plunger 2 will be lifted, allow- 
ing water fo pass fo nozzle 20. 45 
The solenoid 24 may be controlled in various 
ways. In Fig. 5, if is controlled by a switch 
28, actuated by a thermostat 29, which is 
sponsive to the temperature of the heating ap- 
paratus. In Fig. 1, the switch 23 is indicated 50 
as a so-called stack thermostat with its sensitive 
element 29 located torespond to the temperature 
in stack |T and thus indirectly to the temper- 
ature in the interior of the heating apparatus. 
This switch may be set to close when the rem- 55 
perature in the stack rises to some predetermined 
value above the boiling point of water. In some 
cases it may be set to close at say 400 ° Fahr- 
enheit, which insures that the walls of the gas 
passages of the heating apparatus are hot 60 
enough to convert the water spray into steam. 
This switch may also be otherwise set for another 
purpose as will be later described. 
The conrol circuit of Fig. 5 receives its energy 
from the secondaT 30 of a transformer 3|, the 65 
primary 32 of which is adapted for connection 
to a pair of wires 33 of a 110 volt A. C. supply. 
One terminal of secondary 3 is connected by 
a wire 3 to one terminal of a manual switch 
35, the other terminal of which is connected by 70 
a wire 36 to one contact of switch 28. The other 
contact of switch 28 is cormected by wires 
38 and 39 to one terminal of a second manual 
switch , the other terminal of which is con- 
nected by wires | and d2 to the bi-metallic 75 

4 
element ,S of a rime switch. The stationary 
contact  of the latter is connected by a wire 
45 to one terminal of solenoid 2 and the other 
terminal of the latter is connected by wires 
 and $ to the other terminal of secondary 
{}. With the arrangement, as thus far de- 
scribed, the stack thermostat switch 2 closes, 
when the temperature in the gas passages of the " 
heating apparatus is sufliciently high, and com- 
pletes the circuit described for enerizin sole- 
noid 24, whereby valve 2 is opened to start the 
water spray. The rime switch is actuated by 
an electric heating coil 
and 5| to wires 42 and 4, respectively, and thus 
bein enerized when switch $ closes. This 
coil 4{}, when energized for a predetermined rime» 
say 10 seconds for example, will open the rime 
switch by the bending of member 3 away from 
the stationary contact 4. Thus, the water spray 
will be automatically stopped after it has been 
in operation for a predetermined rime. 
It may hot always be desirable to operate the 
water spray each rime the heating apparatus 
is fired. Especially is this so, when the appa- 
ratus is flred by an automatic humer which 
operates on relatively short runs and may start 
and stop many rimes each day. Therefore» there 
is provided, for optional use, when desired, a 
selector switch, which is arranged fo close the 
described energizing circuit only once in a hUm- 
ber, say for example ten, of firing operations. 
This switch selects the flring cycle during which 
the water  spray will operate. This switch 
indicated in Fig. 5 by the blade 5 and contac 
53, which are respectively connected by wire» 
. and 55 to wires 42 and 3. When the manual 
switch 4{} is closed the selector switch is shunted 
out. When switch {} is open, the selector switch 
is rendered operative. If is controlled by a 
electromagnet 56, one terminal of which is con- 
nected by a wire 5, a switch 
fo the wire 38. The other terminal of magne 
5 is connected bya wire 6{} to wire 48. The switch 
58 is connected to switch 4{} to open and close, 
when switch 4 closes and opens, respectively. 
Thus when switch 0 is open the switch 58 will 
be closed and the only circuit then closed by 
thermostat switch 2 wil! be through magnet 
56. This, as will be lateï described in detafl, 
wilI actuate the selector switch 52 one step in 
a counterclockwise direction. When the magnet 
56 is subsequently deenergized the selector switch 
2 will be moved another step in the saine di- 
rection. Successive closings and openings of 
switch 23 will cause blade 52 to be turned step 
by step counterclockwise until it engages contact 
53» when a circuit will be closed to the tin 
switch to energize solenoid .. As belote, the 
solenoid will be deenergized by the rime switch 
after a predetermined rime. 
An exemplary form of selector switch is shown 
in Fig. 3. The switch blade 2 is fixed to a ratchet 
wheel {}| having, for example, 20 teeth. Pivotally 
mounted on the supporting stud 
are tw0 levers 63 and {}4, one on each side of the 
ratchet. The levers 63 and 64 have pivotally 
mounted on their upper ends pawls 
respectively. The lower ends of levers 63 and 
are yieldingly held by springs 6 and {}8 respec- 
tively against flxed stops {}9 and 9. The elec- 
tromagnet 5{} is .arranged between the lower ends 
of the levers {}3 and 6, which are of magnetic 
material. When the magnet is energized, the 
levers are moved simultaneously but in opposite 
directions. The lever 6 will be moved counter- 
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clockwise and ifs pawl 85 will more ratchet 8! 
counterclockwise one tooth or 18 degrees. The 
lever 59 wfll be moved clockwiie one tooth or 18 
degrees without turning the ratchet. On deener- 
gization of magnet 55, the springs 57 and 58 will 
respectively move levers G3 and G4 against their 
stops S7 and 8. The lever 63 will thus be moved 
clockwise and its pawl 65 will move idly over the 
ratchet by the space of one tooth. The lever 64 
wfll ,be moved counterclockwise by the amount of 
one tooth and its pawl 6G ,will turn ratchet 6 
counterclockwise by the amount of one tooth. 
The ratchet is thus turned one step each rime the 
burner thermostat switch .8 closes and another 
step each rime such switch opens. The arrange- 
ment is such that on the tenth energization of 
magne 5 the switch blade 52 will corne fo test 
in engagement with contact 5 and on the imme- 
diately following deenergization of this magnet 
the blade will more out of engagement with this 
contact. 
Another plan of operation involves setting the 
humer thermostat switch fo close ai some tem- 
perature above the normal stack temperature, 
which would prevail when the interior walls of 
the gas passages are relatively free from soot. 
Such normal stack temperature may, for example 
be 600 degrees Fahrenheit. The burner thermo- 
stat would then be set fo close ai, say 625 degrees 
Fahrenheit. When soot accumulates on the walls 
of the gas passages, the stack temperature will 
fise above normal. Wher/if rises fo a predeter- 
mined extent, say 25 degrees, the water spray 
will be started. Thus, the water spray may be 
automatically brought into operation oniy when 
itis needed, as manifested by a fise above normal 
in stack temperature, which fise indicates an ac- 
cumulation of soot and the need for cleaning. 
In Fig. I, there is also shown .an automatic oil 
burner for firing the heating apparatus. The 
humer shown is of the well known gun type and 
includes an oil pump 7 ! and fart 72 driven by an 
electric motor 73 for respectively supplying off 
and air to an off conduit 74 and air tube 75. On 
the inner end of conduit 74 is a pressure-atomiz- 
ing nozzle 76 for producing a spray of finely di- 
vided oil particles fo mix with air supplied through 
tube 5. The combustible mixture is ignited by 
a spark produced between the electrodes 77 and 
the fiame issues into the inner combustion cham- 
ber ! from which the hot gases rise into the 
combustion chamber  and thence into header  , 
and through fiues !5, header !4, and thimble  
into the stack !7. 
The oil humer described will serve as an il- 
lustrative example of one form of automatic 
burner with which the invention m.ay be used. 
The invention is of general application and may 
be used with any type of automatic ,burner and 
regardless of the kind of fuel used. The invention 
is %herefore generally independent of the particu- 
lar form and construction of the burner. 
A humer, such as shown, is usually automati- 
cally started and stopped by a room-thermostat 
switch, accordingly as the temperature in the 
lected room is respectively below or above a pre- 
determined value. A schematic control is illus- 
trated in cormection with the control system 
shown in Fig. 6. The room-thermostat switch 
is marked 78. If controls a low VÇ.!tage circuit, 
supplied by the secondary 79 of a transformer 8 
and containing the electromagnet 8! of a relay. 
This circuit includes the wires 8, 83, 84 and 84' 
which join the switch 78, secondary 79 and elec- 
tromagnet 8! in series. The primary 85 of trans- 

former 8 is connected by wires 88 and 8"1/o the 
supply wires 88 and 8 of a suitable source of 
electricity, say 110 volts A. C. The wire 89 is 
connected fo one terminal of motor 73. The wire 
5 88 is connected to the other terminal of the 
burner motor 73 through a switch 9} and a wire 
92. The switch 9 is closed by magnet 8!, when 
energized. The primary 93 of an ignition trans- 
former 94 is connected fo wires 8 and 2 in par- 
]0 allel with motor 73. The secondary 5 of trans- 
former 94 is connected by wires 98 fo the ignition 
electrodes 77. On a demand for heat from the 
humer, switch 78 closes and magnet 8! iæ ener- 
gized fo close switch 9} and start motor 73 and 
]5 energize the ignition, transformer 94. When the 
demand for heat is satisfied, switch 78 opens, de- 
energizes magnet 8 ! and causing switch 9} fo open 
the circuit fo motor 73 and the ignition trans- 
former 94. The burner control bas been shown 
20 merely in simplified and conventional form. 
tually, the control would include various well 
known safety deviceæ and accessories, hot neces- 
sary fo consider here. 
The operation of the water spray means may 
25 be ruade contingent on the operation of the 
burner, as shown in Fig. 6. Here, a control sys- 
rem, substantially the same as that described in 
Fig. 5, is shown as supplied by the secondary 
of the transformer S9 of the burner control sys- 
3O rem and controlled by the room thermostat 
switch 8, instead of by the stack thermostat 
switch 28. Corresponding parts in Figs. 5 and 6 
have been given the saine reference numerals. 
The burner thermostat .28 has been eliminated 
35 and the wires 88 and 37 have been connected 
gether. The wire 48 is connected fo one terminal 
of secondary 79 and the wire 34 is connected to 
wire  and thus through switch 78 and wire 
fo the ot/qer terminal of the secondary. A rime 
40 switch is used, as in Fig. 5, but if is of somewhat 
different construction in order fo provide for a 
rime delay beween the starting of the humer 
and the starting of the water spray. This rime 
switch includes a spring blade 97, which is con- 
45 nected by a wire 97' fo the Wire 42 and which 
carries a contact 98. The blade 97 tends fo 
swing downwardly, as far as permitted by a con- 
tact 99 on a bi-metallic member !88, pressing ifs 
contact 98 against contact 99. Beneath contact 
50 9 is a contact !, carried by a spring blade }2, 
which is connected fo wire 45 and thus fo one 
terminal of solenoid 24. The bi-metallic ruera- 
ber }9 is heated by the electric heating coil G. 
With this arrangement, the heating coil 4 
55 energized, when the burner starts, and heats t!e 
bi-metallic member !}8 causing if to bend down- 
wardly. As member 8} moves downward!y, the 
spring $7 bends downwardly, keeping its contact 
8 engaged with contact 99. As this action cin- 
60 tinues, contact 99 eventually engages contact 
} and closes the energizing circuit to solenoid 
24, thereby causing water to be admitted fo spray 
nozzle 2. The opening of the valve is thus de- 
layed ïor a predetermined interval, which may 
65 for example be rive minutes, after the starting 
of the burner. After the water valve bas been 
opened, the bi-metallic member continues to 
more downwardly, causing blade }2 fo bend 
downwardly. All the contacts 98, 99 and } are 
70 maintained in engagement for a short interval, 
which may for example be 10 seconds, after 
which the contact 98 separates from contact 
due fo the inability of spring 97 fo bend down- 
wardly any furher. Hence, the energizing cir- 
75 cuit to solenoid 24 is broken and the water valve 
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closes. -After the burner stops, the heating coil 
49 is deenergized and the bi-metallic member 
00 bends backwardly until .if reaches its origi- 
nal and illustrated position, .thus resetting the 
parts in readiness ïor another operation. Vith 
this arrangement, -the water spray cann0t start 
until a predetennined rime af.ter the burner 
starts. As before, the spray may-occur once 
during each .cycle of firing or, if :the selector 
switch is used, once in a certain number of cycles. 
If the selector switch is hot used, the time .delay 
may be made long enough so that the water 
spray will not occur during those short burner 
runs, used solelyfor the purpose of heating-the 
domestic water supply. Thus, the spray can be 
made to occur only during the .longer runs, used 
for house heating. As belote, the duration of 
the water spray is timed. 
In the preceding controis, the .heating coil 
each rime switch remained ënergized during .the 
entire cYcle oï fn'ing oï the heating apparatus in 
order to maintain the bi-metallic member heated 
and keep the t_me switch open until the end 
the cycle. In Fig. 8, an alternative arrange- 
ment is shown îor holding the rime switch open 
and resetting .if af the end of the firing cycle. 
Here the energiZing circuit for solenoid 24 com- 
prises a wire 1{]3 ex-tending from one terminal 
oï the secondary ]9 oï the burner control trans- 
ïormer 80 to one terminal oï a manual switch 
14, a wire {}B connecting the other terminal of 
switch {}4 to one terminal oï the humer thermo- 
stat switch 23; a wire 0B connecting the other 
terminal of switch 28 to the contact } .oï a 
rime switch; a bi-metallic thermostat 08 op- 
erating a contact 1{}9 initially engaged wïth con- 
tact ]; a wire } connecting the element 
fo one terminal oï solenoid 24; .and wires ! -! and 
 2 connecting the other terminal oï solenoid 
to wire 32 and thus through switch 75 and wire 
84' to the other terminal oï the secondary 8 
tansïormer 80. The electric heating coil 3 ïor 
the thermostat OS is respectively connected by 
vires ! ! 4 and ! ! 6 fo the thermostat ! {}8 and wire 
.. The energizing circuit for coil 3 is the 
saine as that for solenoid 24 up to and through 
he thermostat 8 and thence extends .throug.h 
wire 4, coil 13, wires /, !.2 and 8, room 
thermostat sw.itch ]8 and wire .84' fo secondary 
8. Thus, when the thermostat }8 seloarates 
contacts 9 and 19, in order fo .deenegize sole- 
noid , if will also deenergize coil ! .3. To pre- 
vent the contacts  and 9 .from reengaging 
when the thermostat 98 cools,.a latch ! 0 is pro- 
vided to engage a member ! ! ., fixed fo the free 
end of the thermostat. The latch is fixed fo the 
upstanding arm oî a bellcrank ï8, pivoted 
',ntermediate ifs ends. The horizontal arm 
oî bellcrank !8 is of magnetic material 
and overlies the end oï relay coil 8.1. A 
spring !9 tends to hold the upstanding arm of 
he bellcrank against a fixed stop .2{}, and when 
the bellcrank is so positioned, .the .latch !6 lies 
out of the path of the member I . VCnen the 
room thermostat switch 8 closes and energizes 
relay coil 31 to close switch 0 and .start the 
humer motor ]3 and energize he ignition trans- 
former 94, the coil 8 will attract the horizontal 
arm oï bellcrank 8 and more the latter into 
the dotted line position against a fixed stop .! 
The latch now lies in the path of member . 
When the thermostat 1{}8 bends downwardly fo 
separate contacts {} and {}9 and deenergize 
solenoid 24 and heating cool , the member 
will be engaged by latch  and held thereby 

8 
against return movement ïor the remainder of 
the cycle oï operation oï the humer. When the 
humer stops, the magnetic attraction of coil 
on bellcrank ! 8 ceases and the spring ! 9 pulls 
5 latch 16 out oï engagement with member , 
allowing the thermostat 8 fo more back and 
engage contacts } and 99. A rime switch oï 
the type just described can be used with either 
of the previously described control systems, if 
10 desired. 
Another form of timing means is shown in 
lig. 9. Here, an electrical timing motor 122 is 
arranged fo drive a cam 23, which controls the 
closing and opening of a pair of contacts 24 and 
15 2. The contact 2B is stationarY and the con- 
tact 12 is carried by a spring blade 2B fixed at 
ifs left hand end. The spring of this blade tends 
fo separate .the contacts. The cam acts on the 
right hand end of blade 6 and fiexes if up- 
0 wardly, causing the contacts 24 and 2 fo 
gage. ,One terminal oï the tirning motor 12 is 
connected by a wie 2 fo one terminal oï the 
secondary 9 of the burner control transformer 
.80. The other terminal oï motor 2-2 is con- 
5 nected by a wire I'0 to one-terminal of a manual 
switch 29, the other terminal oï which is con- 
nected by a wire . to wire 82 and thus through 
room thermostat switch  and wire 84' fo the 
other .terminal of the secondary. Thus, each 
30 rime the switch 8 closes fo start the humer,-the 
timing motor 22 will be started. This motor 
may be constructed fo male one revolution-in 
say 10 minutes. The cam is constructed,-once 
each revolution, to engage the-contacts .24 and 
35 f25, hold them engaged for a predetermined 
interval, say ton seconds and then-allov the con- 
tacts fo separate. As beïore, these contacts con- 
tro! the solenoid 24. The blade 126 is connected 
by .a .wire 3 to wire 8; the contact 2 is con- 
40 nected by a wire 3 to one.terminal.Gï solenoid 
24; .and the other terminal of the latter is con- 
nected by a wire -33 to wire 12. Thus, each 
rime the contacts !24 and 25 engage and-dis- 
engage, the solenoid 2 will be energized and de- 
45 energized, respectively. The humer control, 
shown in lig. 9, is the same -as -that shown in -Fig. 
8 and corresponding parts in these two figures 
bave been giron the saine reference numerals. 
A timing motor of the type just.described might 
5o be used in place of the .rime switch shown in-the 
previously .described control systems. This lat- 
described motor is useful where repeated-opera- 
tions of the water spray are desired during one 
firing cycle. This type of timing device also bas 
55 the merit oï simplicity. If does hot, however, 
provide for the energization of solenoid '24, a pre- 
determined rime af-ter the start of a firing cycle. 
If desired, in order to insure that .the tirning 
motor of lig. 9-does hot start until the heating 
{0 apparatus is sufficiently hot, the previously-de- 
scribed stack thelunostat switch 28 may be used. 
In lig. 9, switch 28 bas been shown as connected 
by .wires $4 and .5 to the terminals .of hand 
switch 19. Consequently, by opening switch 
- 29, the stack thermostat switch can be placed 
in series with the control circuit ïor timing 
motor L2. Switch 23 will then be effective to 
delay the starting of the timing motor 22 until 
the heating apparatus bas been heated to the 
70 desired .temperature. 
In all of the forms disclosed,-the invention pro- 
rides for the omission oï a water spray into the 
gas passages oï the heating apparatus, when the 
temperature therein is af or above that neces- 
7 sary to convert the water spray into steam. The 
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derminati0n of when the interior of the heat- 
ing apparatus is hot enough for the purpose may 
be effected by a means responsive to the temper- 
ature in the gas passages of the heating appa- 
ratus, such as the stack thermostat for example, 
or by means set into action, when the burner 
starts, to delay the opening of the control valve 
for the water spray until the burner has oper- 
ated long.enough to raise the temperature of the 
heating apparatus sufriciently for the purpose. 
The frequency with which the vater spray is 
used may vary withparticular conditions én- 
countered and with individual desires. The 
vention-provides a variety of arrangements 
meet various conditions or desires. The 
quency of water spray operation may be selected 
to suit various conditions or the indlvidual 
wishes of Various users. The water spray may be 
ruade to occur a plurality of times during each 
cycle of firing operation of the burner, once dur- 
ing each cycle, once during a predetermined 
rumber of cycles, or, ideally, only when needed, 
as manifested by an accumulation of soot in the 
heating apparatus, which accumulation causes a 
fise above normal in the stack temperature of the 
heating apparatus and brings the water spray 
into operation. The heating apparatus may be 
treated ,with frequent sprays, each of short dura- 
tion, or vith less frequent sprays, each of longer 
duration. 
The time intervals giron in the preceding de- 
scription are to be taken as fllustrative examples. 
The length of the time delay between the start 
of the burner and the start of the water spray 
may be varied within .wide limits, as desired, as 
may also the duration of the water spray. These 
rime intervals are not critical and the invention 
is therefore not dependent on them. 
It will be understood that the cleaning 
apparatus, herein described, may be used for 
spraying into the heating apparatus anF other 
liquid suitable for the purpose. ,Sometimes, cer- 
tain bofler cleaning compounds may be dissolved 
in the water before it is sprayed. It is therefore 
intended that the terre water spray, as used here- 
in, shall cover any equivalent liquid suitable for 
the purpose. 
Vhat is claimed is: 
1. The combination .with an electrically-oper- 
ated fluid-fuel burner adapted to tire into a 
heating apparatus and means for starting and 
stopping the burner fo produce a cycle of opera- 
tion thereof, of a supply conduit for water under 
pressure, a nozzle connected to said conduit and 
adapted to be mounted to direct a spray of water 
into the heatin apparatus for cleaning soot 
therefrom when the burner is positioned to nïe 
into such apparatus, a valve in said conduit, tim- 
ing means controlling the opening and closing of 
said valve and operable to delay the opening of 
such vlve for a predetermined interval after the 
startin of said burner, and selector means for 
coupling the timing means to the starting and 
topping means of the burner operable to effect 
such coupling once in a predetermined number of 
cycles of operation of the burner. 
.. The combination with an electrically-oper- 
ated fiuid-fuel burner adapted to tire into a heat- 
ing apparatus, and means for starting and stop- 
ping the burner to produce a cycle of operation 
thereof, of a supply conduit for water under pres- 
sure, a nozzle connected to said conduit and 
adapted to be mounted to direct a spray of water 
into the heating apparatus for cleaning soot 
therefrom when the bB_mer is p0sit.oned fo tire 
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into such apparatus, a ,¢alve in said conduit, 
means responsive fo the temperature in the heat- 
ing apparatus and operable when rendered ef- 
fective to open said valve when such temperature 
5 rises to a predetermined value, selector means for 
rendering said temperature responsive means ef- 
fective during certain cycles of operation of the 
burner and ineffective during other cycles, and 
fiming means activated upon opening of said 
1 valve and operable fo close the valve in a pre- 
determinCd time after its opening. 
3. The combination with an electrically-oper- 
ated fluid-fuel burner adapted fo tire into a heat- 
ing apparatus and switch means for starting and 
1 stopping the burner, of a supply conduit for 
water under pressure, a nozzle on said conduit 
and adapted to be located to direct a spray of 
water into the heating apparatus for cleaning the 
saine when the burner is positioned to tire into 
2{} such apparatus,a valve in said conduit to star 
and stop the fiow to said nozzle, an electromagnet 
operable when energized and deenergized to 
respectively open and close said valve, an ener- 
gizing circuit for said electromagnet, a first and 
2 initially open switch in said circuit, a second and 
initially-closed switch in said circuit, means re- 
sponsive to temperature in the heating apparatus 
for closing the first switch after said switch 
means starts the burner, actuating means in said 
30 circuit for opening the second switch in a pre- 
determined rime after the closing of the first 
switch fo open said circuit, latching means en- 
gageable by the second s.witch when it opens fo 
hold the latter open, and means for releasing 
35 the latching means and actuated by said switch 
means when it stops the burner. 
4. The combination with an electrically-oper- 
ated fiuid-fuel burner adapted fo tire into a heat- 
ing apparatus and switch means for starting and 
40 sopping the burner, of a supply conduit for water 
under pressure, a nozzle on said conduit and 
adapted to be located to direct a spray of water 
into the heating apparatus for cleaning the saine 
when the burner is positioned fo tire into such 
45 apparatus, a valve in said conduit to start and 
stop the flow to said nozzle, electrical means con- 
trolling the opening and c!osing of said valve, an 
energizing circuit for said electrical means, a first 
rime switch in said circuit operable fo close the 
50 saine a predetermined rime after the first-named 
switch starts the burner and energize said elec- 
trical means to open said valve, and a second 
rime switch opeïable a predetermined time after 
the c!osing of the energizing circuit to open the 
55 saine and deenergize said electrical means fo close 
said valve. 
5. The combination with an electrically-oper- 
ated fiuid-fuel burner adapted to tire into a heat- 
ing apparatus, an energizing circuit for the burn- 
60 er, and a switch in said circuit for starting and 
stopping the burner, of a supply conduit for 
water under pressure, a nozzle connected fo said 
conduit and adapted to be ]ocated to deliver a 
spray of water ino the heating apparatus for 
6 cleaning the saine vhen the burner is positioned 
fo tire into such apparatus, a valve in said con- 
duit to start and stop said spray, electrical means 
controlling the opening and closing of said valve, 
an energizing circuit for said last-named means 
70 connccted fo said first-named circuit, a rime 
switch in the second circuit, and electrical means 
for controlling the opening and closing of the 
rime switch and the interval during which it is 
closed, said last-named electrical means being 
' connected to the first-named circuit and con- 
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trolled by the swtch that starts and stops the 
burner. 
6. The combination with an electrically-oper- 
ated fluid-fuel burner having a tube adapted for 
connection to a heating apparatus, a spray nozzle 
mounted in said tube, electrically-operated 
means for respectively delivering air and fluid 
fuel fo said tube and nozzle, an energizing cir- 
cuit for:said means, and a switch in said cir- 
cuit fo str.t and stop said means, of a supply 
conduit for Water under pressure and supported 
from the air tube of the burner, a nozzle con- 
nected to shid conduit and adapted to deliver a 
spray of water into the heating apparatus when 
said tube is connected thereto, a valve in said 
conduit to start, and stop said spray, electrical 
means controlling the opeuing and closing of said 
valve, an energizing circuit for said last-named 
means, a rime switch in the second circuit, and 
electrical means for controlling the opening and 
closing of the rime switch and the interval dur- 
ing which if is closed, said last-named electrical 
means being '¢onnected fo the flrst-named cir- 
cuit and controlled by the swltch that starts and 
stops the burner. 
7. The combination with an electrically-oper- 
ated Iïuld-fuel burner having a tube adapted for 
connection to a heating aPParatus, a spray nozzle 
mounted in said tUbeeJectrically-operated means 
for respectively' delivering air and fluid fuel fo 
said tube and nozzle,, an energizing circuit for 
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said means, and a switch in said circuit to start 
and stop said means, of a supply conduit for 
water under pressure and supported from the 
air tube of the burner, a nozzle connected to said 
5 conduit and adapted fo deliver a spray of water 
into the heating apparatus, said nozzle being 
mounted fo direct ifs sPray in the saine general 
direction as the spray from the nozzle of the burn- 
er, a valve in said conduit fo start and stop said 
10 spray, electrical means controlling the opeuing 
and closing of said valve, an energizing circuit for 
said last-named means connected fo said flrst- 
named circuit, a rime switch in the second circuit, 
and electrical means for controlling the opening 
15 and closing of the time switch and the interval 
during which if is closed, said last-named electri- 
cal means being connected to the flrst-named cir- 
cuit and controlled by the switch that starts and 
stops the burner. 
20 JOSEPH A. LOGAN. 
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